The objective of this paper was to identify the relationships and associations between child and parent characteristics with child fruit and vegetable (FV) consumption in an online obesity prevention program for 8-10 year old African American girls. Girls and a parent (n = 342 child-parent pairs) in the southwestern US completed baseline data collection from 2012 to 2014. Girls and a parent completed self-report questionnaires online. Girls also completed two unannounced 24 hour telephone-based dietary recalls. The relationships of parent demographic characteristics, child FV intake, and psychosocial variables (child and parent) were examined by analysis of variance. Pearson correlation coefficients were calculated to determine the relationships between psychosocial variables and child FV intake. Child FV intake was significantly greater in the highest household education (p = 0.001) and income groups (p = 0.004). FV home availability was higher with older parents (p = 0.007) and two-parent households (p = 0.033). Child FV intake was positively related to child FV preferences (p b 0.001), FV home availability (p = 0.022), and FV home accessibility (p = 0.002) but was negatively related to family barriers to FV consumption (p = 0.000). The study highlighted significant findings between child FV consumption and parent psychosocial variables and demographic characteristics that may offer insights for the design of effective obesity prevention interventions for 8-10 year old African American girls. ClinicaTrials.gov (NCT01481948). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons. org/licenses/by-nc-nd/4.0/).
Introduction
African American girls have a greater risk of obesity than non-Hispanic white girls (Ogden et al., 2012) . For 6 to 19 year old girls, the prevalence of obesity was higher for African American girls (26%) compared to white girls (13%) (Ogden et al., 2012) . Obesity in childhood tracks into adulthood (Craigie et al., 2011) . Thus, preventing obesity prior to adolescence may reduce the risk of obesity (Singh et al., 2008) and associated health issues, including hypertension and type 2 diabetes (Dietz and Robinson, 2005) , during adulthood. Long term energy imbalance contributes to obesity risk, particularly when energy intake is greater than expenditure (Goran and Treuth, 2001 ). Diet and physical activity contribute to energy balance (Hill and Melanson, 1999; Salbe et al., 2002) , and they are modifiable behaviors (Craigie et al., 2011) . Thus, they are key targets for obesity prevention programs.
The diet and physical activity behaviors of African American girls contribute to their risk of obesity (Klesges et al., 2008; Ritchie et al., 2007; Robinson et al., 2008) . In studies conducted with 8-10 year old African American girls, it was found they consumed a high fat diet and did not meet fruit and vegetable (FV) recommendations (Klesges et al., 2008; Robinson et al., 2008) . Consuming more FV reduces overall energy density of the diet, improves satiety, helps with weight management (Tohill, 2005) , and reduces the risk for chronic diseases (Bazzano, 2006) . A study also reported that physical activity in 8-10 year old African American girls averaged a total of a half hour daily of moderate to vigorous physical activity (Robinson et al., 2008) which is below the daily recommendation of at least 1 h of physical activity for children (U. S. Department of Health and Human Services -Office of Disease Prevention and Health Promotion, 2016) . Because diet and physical activity behaviors track into adulthood, establishing these healthy behaviors in childhood may contribute to healthy behaviors in adulthood and reduce the risk for obesity and associated diseases (Craigie et al., 2011) .
Parents are the gatekeepers of the home environment; therefore, their participation in child-focused behavior change programs and support for healthful diet and physical activity behaviors are essential (Gruber and Haldeman, 2009) . Parent reported FV home availability and accessibility have been associated with child FV consumption (Cullen et al., 2004a; 2004c; Hearn et al., 1998) . Family barriers to eating FV have been negatively associated with child FV consumption (Cullen et al., 2000) . Furthermore, parent characteristics (household income, education) are related to a child's FV consumption (Blanchette and Brug, 2005; Cullen et al., 2001; Kumanyika et al., 2014) . Child FV preferences also influence child FV consumption (Domel et al., 1993; Domel et al., 1996; Kim et al., 2014; Krolner et al., 2011) .
The literature, however, is limited regarding how these factors and others influence FV intake in African American girls. Exploring the relationships between parent behaviors, the home environment, child FV preferences, and child FV consumption may provide important insights that can inform the development of effective obesity prevention interventions for African American children.
Programs may be well designed and target appropriate behaviors, but if they are not available at convenient times, participation will suffer. Systematic reviews have shown some increases in child FV consumption (Ammerman et al., 2002; Knai et al., 2006) , but the changes are not large enough to help children meet national recommendations for FV consumption (Krebs- Smith et al., 2010) . Therefore, novel intervention approaches are needed to promote FV intake. Online programs may offer an alternative to traditional approaches. They are both convenient and appealing (Thompson et al., 2015) and have achieved dietary behavior change in children (Cullen et al., 2013; Ezendam et al., 2012; Hamel and Robbins, 2013; Kattelmann et al., 2014; Thompson et al., 2009; Thompson et al., 2012a; Thompson et al., 2015; Whittemore et al., 2013 ). An online video game for fourth and fifth grade children increased FV consumption (Thompson et al., 2012a; Thompson et al., 2015) and similarly an online program for African American girls was developed to promote healthy lifestyle behaviors (Thompson et al., 2008) . Furthermore, an online program for teens was successful in increasing V intake (Cullen et al., 2013) . It is also important that interventions be culturally sensitive and appropriate to enhance likelihood of success (Kumanyika et al., 2005) . African Americans are heavy users of the Internet (Smith, 2014) , and Internet usage is prevalent among children (Rideout et al., 2010) . Thus, a culturally appropriate online obesity prevention program would enable healthy behaviors to be presented to African American girls in a familiar and convenient format (Thompson et al., 2012a; Thompson et al., 2015; Thompson et al., 2012b) .
Recognizing that African American girls are at a greater risk for becoming obese than their non-Hispanic white peers (Ogden et al., 2012) , obesity interventions are needed specifically for African American girls. The Butterfly Girls Study and the Quest for Founder's Rock (BFG) is an online obesity prevention program created for 8-10 year old African American girls and parents . The purpose of this paper is to identify relationships and associations between child and parent characteristics with child FV consumption.
Methods

Study design
This cross-sectional research is a secondary data analysis of the baseline data from a randomized control trial with African American girls. The study protocol was approved by the institutional review boards at Baylor College of Medicine (H-27505) and Texas Woman's University. The protocol for the randomized control trial is registered with ClinicaTrials.gov (NCT01481948) .
Intervention
The BFG study was an 8 episode online program promoting healthy diet and physical activity behaviors to 8-10 year old African American girls . A three-group randomized design with three data collection periods tested the efficacy of this approach at changing and maintaining changes in diet and physical activity behaviors. For more detailed description of the intervention, please refer to the methods paper . The research reported here uses the baseline data from that study.
Participants
Child inclusionary criteria included an African American girl, 8 to 10 years old, with Internet access, a personal email address, and a parent or legal guardian willing to participate in data collection; exclusionary criteria included having mental, physical, or medical conditions that limited their ability to participate in data collection activities or taking medications that impact appetite, dietary behaviors, and physical activity. Parent inclusionary criteria included having a child participating in the program, willingness to participate in data collection, and having Internet access and a personal email address; exclusionary criteria included physical restrictions that limited their ability to participate in data collection activities.
Recruitment
Families were recruited in several ways including the volunteer database at the Children's Nutrition Research Center (CNRC), recruitment announcements on websites (i.e., CNRC, Baylor College of Medicine, and Texas Children's Hospital) and in newsletters, posting flyers in community locations, mailing flyers out to community members and organizations, and community events. The rolling recruitment method was utilized for the study. Recruitment began in November 2012 and ended in October 2014. Written informed parental consent and child assent were received prior to participation in the study.
Baseline data collection
Data were collected from both parents and girls (Table 1) . Parents completed self-report questionnaires online, while girls completed self-report questionnaires online and two dietitian-assisted telephone interviews.
The online questionnaires were hosted on a secure, password protected website. Parents and girls were received separate links and private passwords to complete the online surveys. After completion of baseline data collection, both parent and child each received a $40 check from Baylor College of Medicine. 2.6. Self-report data 1. Child self-report data. In the online survey, the girls completed a survey measuring the following child psychosocial characteristic: 37-item questionnaire reporting fruit, juice, and vegetable preferences (Domel et al., 1993) with a 3-item response format (0 = I do not like this one, 1 = I like this a little, and 2 = I like this a lot). Possible scores ranged from 0 to 74, with a higher score indicating greater preference. For the purpose of controlling potential bias in the self-report data, social desirability was also collected in a 9-item questionnaire (Dadds et al., 1998; Reynolds and Paget, 1983) with the response options yes or no. 2. Parent self-report data. In the online survey, parents provided demographic information which included age, highest level of education, household income, household size, and marital status. Parents also completed self-report data measuring parent psychosocial characteristics:
a. Parent FV Intake brief screener. Parents identified how often (i.e., times per week, times per day) they ate or drank servings of fruits, juices, and vegetables in the past month on a 7-item questionnaire (Thompson et al., 2000) with a 10-item response format (i.e., (0 = never, 1 = 1-3 times/month, 2 = 1-2 times/week, 3 = 3-4 times/ week, 4 = 5-6 times/week, 5 = 1 time/day, 6 = 2 times/day, 7 = 3 times/day, 8 = 4 times/day, 9 = 5 or more times/day). Possible scores ranged from 0 to 63, with higher scores indicating greater consumption. b. FV Home Availability. Parents were asked to identify which of the 3 juices, 17 fruits, and 20 vegetables (40-item questionnaire in total) were available within the home environment in the last two weeks (Cullen et al., 2004c ) with a 3-item response format (0 = no, 1 = not sure, 2 = yes). Possible scores ranged from 0 to 80, with higher scores representing greater availability. c. FV Home Accessibility. Parents were asked to identify whether fruit, juices, and vegetables were at the front of the refrigerator and whether FV were visible on a surface in the home and cut up or ready to eat in a 6-item questionnaire (Hearn et al., 1998; Thompson et al., 2015) with a 3-item response format (0 = no, 1 = not sure, 2 = yes). Possible scores ranged from 0 to 12, with higher scores representing greater accessibility. d. Family Barriers to Eating FV. Parents completed a 14-item questionnaire about barriers to buying, preparing, serving, and eating FV in the home environment (Cullen et al., 2000) with a 3-item response format (0 = disagree, 1 = agree a little, 2 = agree a lot). Possible scores ranged from 0 to 28, with higher scores indicating greater barriers.
Child dietary intake
Food and beverage intakes were measured from two unannounced 24 hour dietary recalls (1 weekday, 1 weekend) ( Table 1) . Trained staff members conducted recalls directly with the child over the phone, using the Nutrient Data System for Research (NDSR-2012, University of Minnesota) and food amount booklets displaying 2-dimensional food and measurement models. The families were provided with a paper copy of the food amount booklet for use in the dietary recalls. The girls were asked where they ate, what they were doing while eating, and who was present when they ate. The dietary data collection team was blinded to participant group assignments in the online intervention program. FV servings were analyzed from the two dietary recalls to determine average servings of FV (Cullen et al., 2004b) . The definition of FV intake included F, excluding 100% juice, and V, excluding high fat and fried vegetables (Thompson et al., 2015) . Juice and high fat and fried V were excluded because these are not the types of FV promoted in the intervention. In order to fully assess intervention effects, this more conservative definition of FV was used.
Statistics
Descriptive statistics were calculated for demographic, psychosocial, and dietary intake variables of the baseline data. Means and standard deviations were calculated for child FV intake and parent and child psychosocial variables. Frequencies and percentages were calculated for the demographic characteristics. Analysis of variance (ANOVA) was conducted to examine relationships in baseline parent demographic characteristics, child FV intake, and psychosocial variables (child and parent). Pearson correlation coefficients were calculated to examine the relationships between psychosocial variables (child and parent) and child FV intake. Statistical significance was set at p b 0.05. All statistical analysis was conducted using SAS (version 9.4, SAS Institute Inc., Cary, NC, 2010-12).
Results
Demographic characteristics
Three hundred and forty-two families completed baseline data collection. The majority of parents were African American (92.1%), female (98.8%), b40 years old (59.7%), and married (62%). Highest level of household education was fairly equally distributed, with 34.8% having less than a college education, 33.9% having a college degree, and 31.3% having a post graduate education. The majority of families (57.0%) had a household income greater than $42,000 (Table 2 ). All girls recruited for the study met the inclusionary criteria for an African American girl, 8-10 years of age.
Child dietary and psychosocial characteristics
Child dietary intake and psychosocial variables are presented in Table 3 . Mean daily child FV intake was 1.89 servings. FV servings were comprised of a mean of 0.74 ± 0.95 servings of F and 1.15 ± 0.85 servings of V. Internal consistencies for the child FV preference (α = 0.86) and parent FV home availability questionnaires (α = 0.80) were high (Table 3 ). Cronbach's alpha above 0.70 indicates a highly reliable or internally consistent measure.
Parent demographic characteristics, parent psychosocial variables, and child FV intake
Significant differences in child FV intake were found for highest household education (p = 0.001) and household income (p = 0.004) ( Table 4) . Girls living in households with post graduate study had higher FV intakes than girls living in households with or without a college degree. Girls living in households with annual household incomes above $42,000 had higher FV intakes than those living in households with incomes $42,000 or less each year. Significant differences in home FV availability were found for parent age (p = 0.007) and marital status (p = 0.033) ( Table 4) . Home FV availability was higher in household with parents 40 to 59 years old compared to younger parents. Home FV availability was also higher in homes where parents were married compared to those who reported not being married.
Relationships between child FV consumption and psychosocial variables
Child FV intake was positively related to child FV preferences (p b 0.001), home availability (p = 0.022), and home accessibility (p = 0.002), but child FV intake was negatively related to barriers to FV consumption (p = 0.000) ( Table 5 ).
Discussion
This study examined the differences in child FV intake and parent psychosocial variables by parent demographic characteristics, and the relationships between child FV intake, child FV preferences, and parent psychosocial variables. Several significant differences and relationships were found, contributing to the body of evidence regarding factors to consider when designing dietary interventions for African American girls. The significant differences found in child FV intake for varying levels of household education are consistent with previous studies. European schoolchildren living in households with higher levels of education reported higher consumption of low fat and low sugar foods, including F and V, compared to children living in households with medium and low levels of education (Fernandez-Alvira et al., 2013) . Among Canadian adolescents, the frequency of FV intake increased as level of household education increased (Riediger et al., 2007) . Furthermore, for 9 and 10 year old girls in the NHLBI Growth and Health Study, higher education was related to higher diet quality, including lower dietary fat and higher intakes of vitamin C, calcium, and potassium (Crawford et al., 1995) .
Consistent with the literature, children living in higher income households reported eating more F and V. For toddler and pre-school aged children in Malaysia, mean F intake was lower for children from lower income households and higher for children from higher income households (Mohd Shariff et al., 2015) . The frequency of FV intake among Canadian adolescents increased as household income increased (Riediger et al., 2007) . F intake differed significantly for Norwegian children by socioeconomic status (SES) group; F intake was higher for the high SES group compared to the medium and low SES group (Sandvik et al., 2010) . Crawford et al. found that higher income was related to higher intakes of vitamin C and lower intakes of dietary fat in 9 and 10 year old girls in the United States (Crawford et al., 1995) .
New findings from this study regarding FV availability were that home FV availability was higher in households with older parents and in two-parent households. Perhaps older parents have more knowledge and experience (i.e., purchasing FV) and more FV available in the home than younger parents. The second new finding suggests that single parents may have limited time and resources for planning, shopping and preparation in order to have FV available in the home compared to two-parent households.
The significant relationship between child FV consumption and FV preferences is supported by previous findings. Domel et al. found that FV preferences were consistently related to FV consumption in fourth and fifth grade children (Domel et al., 1993; Domel et al., 1996) . Similarly, Gross et al. found that students who reported higher FV preferences had higher daily average FV consumption (Gross et al., 2010) . For 11 year old European children, FV preferences were significantly correlated with FV intake (Wind et al., 2006) . Furthermore, in the Project EAT study with adolescents, FV preferences were significantly correlated with FV intake (Neumark-Sztainer et al., 2003) . Taken together, these studies suggested that child FV preferences positively influenced FV consumption. a Child FV preference = 0 to 74; greater preference with higher scores. b Parent FV intake = 0 to 63; greater consumption with higher scores. c FV home availability = 0 to 80; greater availability with higher scores. d FV home accessibility = 0 to 12; greater accessibility with higher scores. e Family barriers to eating FV = 0 to 28; greater barriers with higher scores. f n = 342. A significant relationship between child FV intake and parent FV intake was not observed. However, the measures for child FV intake (24 hour dietary recalls) and parent FV intake (a brief screener) were different. The parent screener had low reliability. Perhaps the parent screener was not sensitive enough to detect differences in daily FV consumption. The relationships could have been masked because the time periods covered by these measures differed, or that the two days of the child dietary recalls were not enough to capture the variety of the children's diets. Future research is needed to further explore these issues that use common measurement methods and similar time periods.
FV home availability and home accessibility were positively related to the girls' FV consumption. Previous studies support this finding in Michigan (Hearn et al., 1998) and Texas (Cullen et al., 2001) . Furthermore, parent FV accessibility was significantly correlated with FV consumption among fourth to sixth grade children (Cullen et al., 2003) . These findings suggest that FV home availability and home accessibility are key factors in improving child FV consumption.
Family barriers to eating FV were negatively related to the girls' FV consumption. This finding is supported by previous research. Among fourth to sixth grade students and their parents, family barriers to eating FV were negatively related with child FV intake (Cullen et al., 2000) . Perceived barriers to healthy eating were also negatively correlated with FV consumption in high school students (Bruening et al., 2010) . The questionnaire for family barriers to eating FV was not highly reliable in this sample. Future research is needed to identify ways to enhance the reliability of this measure with African Americans families or to develop a new measure to capture this information.
FV home availability and accessibility were not related to household income and parent educational level. There are several possible explanations for the reason our results differ. First, the low income girls may have been enrolled in the National School Lunch Program and School Breakfast Program and therefore had access to FV in those meals . The girls on non-free reduced price meals might have brought more meals from home instead; a school-based study demonstrated that FV in meals brought from home were low compared to meals purchased at school (Caruso and Cullen, 2015) . Second, Houston has one of the largest food banks in the United States (Houston Food Bank, 2017), and they have programs that provide nutritious meals and snacks which include FV to low income children (Houston Food Bank -BB, 2017; Houston Food Bank -KC, 2017) . Further, not all children in the sample were low income (see demographic profile), which may partially explain why our results differed from those published by others.
The average F intake for the girls participating at baseline did not meet total daily F recommendations of 1-1.5 cups for girls, ages 4 to 8, and 1.5 cups for girls, ages 9-13 (U. S. Department of Agriculture, 2016a). The average V intake did not meet total daily V recommendations of 1.5 cups for girls, 4 to 8, and 2 cups for girls, ages 9-13 (U. S. Department of Agriculture, 2016b) . This supports the need to explore the factors that influence FV consumption in African American girls.
Strengths of the study include a large sample size, a range of parental education and household income levels, and a strong measure of child FV intake by excluding 100% juice and high fat and fried V. Limitations include conducting the study in one geographic location, which could potentially limit generalizability; the age of the girls, which may have impacted the accuracy of the dietary data (Thompson et al., 2016) and answers provided in the online survey; and self-report data from the parents and girls have potential memory and recording errors. For dietary intake, different response periods between parent (screener) and child (dietary recalls) are also a limitation. Also, several parent questionnaires, including the parent FV intake screener and family barriers to eating FV, had low internal consistency, which could reduce the ability to identify significant relationships. Despite these limitations, the findings provide important information on the relationships between psychosocial variables related to the home food environment and parental characteristics that influence the FV intake of 8-10 year old African American girls.
Conclusion
In conclusion, this secondary data analysis highlighted significant findings between child FV consumption and parent psychosocial variables and demographic characteristics that may offer insight in how to design effective, accessible, and appealing obesity prevention programs for 8-10 year old African American girls and their families.
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